Respiratory response to activation or disinhibition of the dorsal periaqueductal gray in rats.
The neural substrates mediating autonomic components of the behavioral defense response have been shown to reside in the periaqueductal gray (PAG). The cardiovascular components of the behavioral defense response have been well described and are tonically suppressed by GABAergic input. The ventilatory response associated with disinhibition of the dorsal PAG (dPAG) neurons is unknown. In urethane-anesthetized, spontaneously breathing rats, electrical stimulation of the dPAG was shown to decrease the expiration time and increase respiratory frequency, with no change in time of inspiration. Baseline and the change in diaphragm electromyograph also increased, resulting in an increase in neural minute activity. Microinjection of bicuculline methobromide, a GABA(A)-receptor antagonist, into the dPAG produced a similar response, which was dose dependent. Disinhibition of the dPAG also produced a decrease in inspiration time. These results suggest that GABA(A)-mediated suppression of dPAG neurons plays a role in the respiratory component of behavioral defense responses. The respiratory change is due in part to a change in brain stem respiratory timing and phasic inspiratory output. In addition, there is an increase in tonic diaphragm activity.